[PI3 kinases and the control of autophagia].
Macroautophagy or autophagy is a degradative pathway terminating in the lysosomal compartment after the formation of a cytoplasmic vacuole that engulfs macromolecules and organelles. The recent discovery of the molecular controls of autophagy that are common to eukaryotic cells from yeast to human suggests that the role of autophagy in cell functioning is far beyond its nonselective degradative capacity. The downregulation of autophagy observed in cancer cells is associated with tumor progression. The regulation of autophagy by signalling pathways overlaps with the control of cell growth, proliferation, cell survival and death. Two of these pathways play an important role in control of autophagy, the class I and III PI3K pathways. Several tumor suppressor genes (PTEN, TSC1 and 2, p53) involved in the class I PI3K mTOR signalling network have been shown to stimulate autophagy. In contrast, the oncoproteins involved in this network (Ras, class I PI3K and Akt) have the opposite effect. These findings, together with the discovery that Beclin 1, which forms a complex with the class III PI3K to initiate autophagy, is a tumor suppressor gene product give credibility of the idea that autophagy is a tumor suppressor mechanism. However, cancer cells sometimes mobilize autophagic capacities in response to various stimuli, suggesting that they can also exploit autophagy for their own benefit.